Neutrinos are considered promising probes for high energy astrophysics. Deep water/icě Cerenkov technique was proposed to detect high energy neutrinos. According to present estimates, km 3 scale detectors are needed to detect high energy neutrinos from cosmos. IceCube neutrino telescope is under construction in the South Pole. For a full sky observation, a second km 3 telescope is required. In this paper progress and latest results from Baikal, NESTOR and NEMO experiments, operating in the Northern hemisphere are reviewed. KM3NeT status and activities toward a km 3 telescope in the Mediterranean Sea is also presented.
Introduction
Detecting high-energy neutrinos (E ν ≥ 1 TeV) from astrophysical sources will be a major step towards a more complete understanding of the non-thermal Universe. These neutrinos can be detected by under-water/ice Cherenkov telescopes. Neutrino telescopes can contribute to the study of active galactic nuclei, supernova remnants, micro-quasars, gamma ray bursts, etc. Estimates indicate [1] that cosmic neutrinos will only be detectable by instruments with size of about one km3 or larger.
The IceCube [2] telescope being built at the South Pole will have an instrumented volume of ice of a km 3 . Due to the intense atmospheric muon background, neutrino telescopes are mostly downward looking detectors, and as a result the IceCube device will explore mostly sources in the Northern sky. To allow the full sky observability, a second km 3 neutrino telescope in the Northern hemisphere that will survey a large fraction of the Galactic plane including the Galactic centre, is required.
In this paper we review the present status of the Baikal, NESTOR and NEMO underwater neutrino telescopes, operating in the Northern hemisphere. We present their latest results and the progress in R&D activities toward a km 3 scale neutrino telescope. Moreover the ANTARES (see proc. by J. Carr [3] ), NESTOR and NEMO collaborations joined their efforts in the KM3NeT consortium. Aim of KM3NeT is to unify experiences of the three pilot experiments toward the realization of a km 3 telescope in the Mediterranean Sea. The present status of the KM3NeT consortium is also reported. 
An upgrade of the telescope, NT200+, was commissioned in April 2005 by adding three additional external strings (see fig.1 The Gigaton detector will be made of 90-100 strings and 1300-1700 OMs, and a length of 300-350 m. Inter-string distance will be ≈100 m. The effective volume for cascades with energy above 100 TeV is 0.5-0.8 km 3 .
NESTOR
NESTOR, the first Collaboration that operated in the Mediterranean Sea, proposes a site at 3800 m depth or more in the Ionian Sea, near the Peloponnese coast (Greece) for the installation of the km 3 telescope. A semi-rigid structure (the NESTOR tower), 360 m high and 32 m in diameter, equipped with 168 PMTs was designed. The basic element of the NESTOR tower is a hexagonal floor or star with two optical modules, one up-looking and the other down-looking, at the edge of each arm. The optical modules consists of a 15" diameter photomultiplier tube enclosed in a spherical glass housing which can withstand the hydrostatic pressure up to 630 bar.
In March 2003 NESTOR deployed one tower floor, with a reduced size of 12 m and equipped with 12 PMTs. The floor was deployed at a depth of 3800 m and was operational for about one month. Data analysis on atmospheric muons (745 events) allowed to compare the measured cosmic ray muon flux with simulation. A good agreement was found between distribution of the zenith angle of reconstructed tracks for the data and Monte Carlo event samples [5] (see Fig.2 ). 
NEMO
Since 1998 the NEMO Collaboration carried out R&D activities aimed at developing and validating key technologies for a deep-sea cubic-kilometre scale neutrino telescope. The NEMO detector concept is based on semirigid vertical structures (NEMO towers) composed of a sequence of 12 m long horizontal beams made of marine grade aluminum. Each of these has two optical modules at either end, one looking vertically downwards and the other horizontally outwards and hosts instrumentation for positioning and environmental parameter monitoring. A tower, which consists of 16 floors interlinked by a system of ropes is anchored to the seabed and kept vertical by appropriate buoyancy on the top. The spacing between floors is 40 m, while the distance between the anchor and the lowermost floor is 150 m. The structure is designed to be assembled and deployed in a compact configuration, and unfurled on the sea bottom under the pull provided by the buoy. Once unfurled the floors assume an orthogonal orientation with respect to their vertical neighbors. The site proposed for the km 3 telescope installation is 100 km far from Capo Passero shore in Sicily, chosen for its optimal features to host the km 3 detector [6] .
To validate the key technologies proposed for the km 3 detector, the Collaboration constructed a demonstrator at the NEMO TestSite (2100 m undersea located 25 km off-shore Catania port). The NEMO Phase-1 project started in 2002 and was completed in December 2006 with the deployment and connection of the junction box and a 4-floors prototype NEMO tower. All key components of an underwater neutrino detector are included: optical and environmental sensors, power supply, front-end electronics and data acquisition, time and position calibration, slow control systems, on-shore data processing [7] . . Expected sensitivity of the KM3NeT neutrino telescope (blue line) compared with the other experiments. The Mediterranean km 3 telescope will complement IceCube [2] in its field of view and exceed its sensitivity by a substantial factor.
